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The ability to distinguish friends from foe is a widespread phenomenon among social animals. In ants, recognition of intruders is important for the maintenance of colony integrity and survival. Intruders are typically adult, but the acceptance of non-nestmate brood could result in severe fitness costs, depending on the caste of the brood. Accepting non-nestmate worker brood may not carry a cost, as they should not drain resources of the adoptive colony but may instead add to the workforce. Sexual brood, however, would typically not contribute to colony performance, yet require resources, and should thus be rejected. Here, we tested whether workers of the narrow-headed ant, Formica exsecta, which strongly discriminate between adult nestmates and non-nestmates, also discriminate between nestmate and non-nestmate pupae. Furthermore, we investigated whether the caste of the brood (workers/sexuals) affects discrimination. We carried out analysis of surface chemicals to investigate whether the chemical distance between colonies was associated with the propensity to accept non-nestmate pupae. We show that worker pupae were retrieved irrespective of their origin, whereas nestmate sexual pupae were retrieved at a slightly higher rate than non-nestmates. Our chemical data, however, suggest that both the reproductive and the worker brood carry sufficient chemical information for discrimination, as they both express colony signatures. However, this information is acted upon only in the case of sexual brood. Our results thus suggest that workers selectively capitalize on the chemical information in agreement with fitness predictions, albeit to a lower extent than during discrimination between adult individuals. © 2018 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
The ability to discriminate between friend and foe plays a crucial role in the evolution and maintenance of eusocial societies. Through efficient recognition, altruistic behaviours can be directed towards related individuals and the colony and its resources protected from exploitation by unrelated intruders (d'Ettorre & Lenoir, 2011; Hepper, 1991) . To this end, social insects have developed precise discrimination abilities, and most species are able to discriminate between adult nestmates and non-nestmates very accurately (van Zweden & d'Ettorre, 2010) . There is, however, an essential difference between recognition and discrimination. Recognition is the internal neural process of detecting and classifying another individual as a member of the group (the perception component, Mateo, 2004) . Discrimination relates to an action (e.g. acceptance, aggression), based on the information perceived during recognition (Liebert & Starks, 2004; action component, Reeve, 1989) . Therefore, recognition does not necessarily imply action, which can be context dependent (Bos, Guerrieri, & d'Ettorre, 2010; Chapuisat, 2004; Downs & Ratnieks, 2000; Nehring, Evison, Santorelli, d'Ettorre, & Hughes, 2011; Sturgis & Gordon, 2012) .
Even though social insects are extremely good at discriminating between adult group members and alien individuals, whether they can, or even need to, distinguish between nestmate and nonnestmate brood is less clear. Given that the immature stages of social insects are immobile, they are not potential intruders of colonies. Thus, the ability to distinguish between nestmate and non-nestmate brood could be under less stringent selection. None the less, the ability to discriminate against non-nestmate brood may be favoured in species that are targeted by social parasites. Social parasites, whether conspecific or heterospecific, enter the nest and exploit colony resources to their own benefit (SchmidHempel, 1995) , thus severely reducing the fitness of the hosts
